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Sense of Community in Graduate Online Education:
Contribution of Learner to Learner Interaction
Abstract
Distance learning technologies offer a multitude of ways to build interaction into online 
courses to support learning. Based on social constructivism theory, this study explored 
which types of interaction are most predictive of students’ sense of community in online 
graduate courses at a regional comprehensive university. Surveys were used to measure 
sense of community and the frequency and importance of nine learner–learner interac-
tions.
Interactions that were most predictive of sense of community were introductions, collab-
orative group projects, sharing personal experiences, entire class discussions, and exchang-
ing resources. The interaction that offered the highest payoff to instructors was exchanging 
resources. The article discusses implications for online course design.
Keywords: Distance learning; online learning; distance education; building online com-
munity; exchanging resources; collaborative group projects
Introduction
Distance learning that makes use of online technology continues to outpace the growth of 
traditional education delivery, and enrolment in online courses has expanded steadily over 
the past two decades in higher education institutions in the United States (Parry, 2010). 
Availability of educational delivery options on the Internet does not, however, automati-
cally create quality learning experiences. Instructors must use technologies and delivery 
formats strategically to create satisfying and high-quality educational experiences for stu-
dents. 
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Research supports the development of community in online learning as an important fac-
tor for maximizing student satisfaction with the experience (Liu, Magjuka, Bonk, & Lee, 
2007; Ouzts, 2006; Rovai, 2002a). As instructors consider the many course design options 
suggested in the literature for creating positive student experiences, they need information 
beyond expert opinion to guide them. They require empirical evidence to guide their design 
choices as they build into courses the interactive experiences that can create a community 
of learners. 
The purpose of this study is to examine which types of learner to learner interactions con-
tribute most to the development of students’ sense of community (SoC) in online learning. 
6R&LVGH¿QHGLQWKHOLWHUDWXUHDV³DIHHOLQJWKDWPHPEHUVKDYHRIEHORQJLQJDIHHOLQJWKDW
members matter to one another and to the group, and a shared faith that members’ needs 
will be met through their commitment to be together” (McMillan & Chavis, p. 9).  
,QWHUDFWLRQLVGH¿QHGDV³UHFLSURFDOHYHQWVWKDWUHTXLUHDWOHDVWWZRREMHFWVDQGWZRDFWLRQV´
(Wagner, 1994, p. 8). Learner–learner interaction (L–L) is communication between stu-
dents, in pairs or groups, with or without an instructor present (Moore, 1989). Other types 
of interaction such as learner–instructor, learner–content (Moore, 1989), and learner–in-
terface (Hillman, Willis, & Gunawardena, 1994) are not within the scope of this study.
An environment that facilitates the development of a classroom community can be estab-
lished in an online environment (Rovai, 2001). Purposeful design of courses that mini-
mize student isolation can enhance community in online learning (McInnerney & Roberts, 
2004; Yang & Liu, 2008).
There is evidence to support the importance of building community for social reinforce-
ment (Conrad, 2005; Gallagher-LePak, Reilly, & Killion, 2009; Moller, 1998), informa-
tion exchange (Moller, 1998), and student outcomes (Anderson & Elloumi, 2004; Drouin, 
2008; Exter, Korkmaz, Harlin, & Bichelmeyer, 2009; Liu et al., 2007; Shea, 2006; Shea, Li, 
& Pickett, 2006; Wegerif, 1998). 
Studies support the assertion that SoC can be developed in an online learning environment 
through use of interaction (O’Hara, 2008; Palloff & Pratt, 1999; Stepich & Ertmer; 2003). 
A high level of interaction also appears to be positively correlated with students’ SoC (Baab, 
/HDU:KHQH[DPLQHGTXDQWLWDWLYHO\LQWHUDFWLRQH[SODLQVDVLJQL¿FDQWSUR-
portion of the variance in community developed by online students (Dawson, 2006).
Theoretical Framework
Social constructivism (Vygotsky, 1978) views learning as a process in which a learner works 
to construct new meaning through active involvement. The role of the educator is to estab-
lish an environment in which active participation between and among learners and the in-
structor can occur. The learner must engage in interaction with his or her instructor, peers, 
and content, and attempt to make sense of what he or she encounters.
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7KLVOHDUQHUFHQWHUHGDSSURDFKKROGVWKDWIRUPDQ\VWXGHQWVWKHRQHZD\ÀRZRILQIRU-
mation from expert to student that makes up some forms of distance education is less than 
LGHDOWRIRVWHU OHDUQLQJ0RVWVWXGHQWVEHQH¿WIURPWKHPXOWLIDFHWHGPHGLDWLRQRIDQLQ-
structor and interaction with peers as they attempt to make sense of complex content (Wal-
lace, 2003). 
,QDQRQOLQHHGXFDWLRQVHWWLQJWKLVÀRZRILQIRUPDWLRQLVFRQVWUDLQHGE\WHFKQRORJ\HTXLS-
PHQWDQGWKHDV\QFKURQRXVQDWXUHRIPXFKGLVWDQFHOHDUQLQJ,QIRUPDWLRQÀRZWKHUHIRUH
requires attention and planning beyond that needed in a face-to-face educational setting. 
The instructor must select technologies and tasks that will allow for the communication 
and exchange of information needed to support construction of knowledge over a distance 
(Vrasidas, 2000). 
Learner–learner, learner–instructor, and learner–content interaction function in an inter-
GHSHQGHQWPDQQHUZLWKHDFKSRWHQWLDOO\FRQWULEXWLQJWRDQGEHQH¿WLQJIURPWKHRWKHUVDV
students and instructor participate in an online learning environment. This interwoven re-
lationship has been described from the perspective of a community of inquiry (CoI) model 
(Garrison, Anderson, & Archer, 2000). This framework for effective online learning pres-
ents three elements: cognitive presence, social presence, and teaching presence. 
Cognitive presence describes the ability of a community of learners to construct meaning 
through sustained communication. It develops as students collaborate to explore, con-
VWUXFWUHVROYHDQGFRQ¿UPWKHLUXQGHUVWDQGLQJRIFRQWHQW*DUULVRQ
6RFLDOSUHVHQFHLV³WKHDELOLW\RISDUWLFLSDQWVLQDFRPPXQLW\RILQTXLU\WRSURMHFWWKHP-
selves socially and emotionally, as ‘real’ people (i.e., their full personality), through the me-
dium of communication being used” (Garrison et al., 2000, p. 94). A strong social presence 
supports cognitive presence. Interactions between learners contribute to the socio-emo-
tional connections that make up social presence. Open communication and group cohesion 
forged through collaboration are hallmarks of social presence (Garrison, 2007). 
Both cognitive and social presence are closely tied to and supported by teaching presence, 
GHVFULEHGDV³LQVWUXFWRUV¶DELOLW\WRSURMHFWWKHPVHOYHVLQRQOLQHFRXUVHV´6ZDQS
24). Teaching presence is comprised of design and organization, facilitation of discourse, 
and direct instruction (Garrison, 2007). Ke (2010) suggests that teaching presence can 
serve as both a catalyst to the development of a community of inquiry and a shaper of stu-
dent cognitive and social performance.  
Though cognitive, social, and teaching presence represent psychological constructs that can 
arise from interaction, Swan (2003) draws parallels between the three presences and inter-
action types. She suggests that learner–content interaction might be most closely equated 
with cognitive presence, learner–learner interaction with social presence, and learner–in-
structor interaction with teaching presence. 
While several interaction types can contribute to sense of community, the scope of this pa-
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per is restricted to learner–learner interaction. This focus allows a full consideration of nu-
merous learner–learner interactions while limiting the time commitment for participants 
and therefore maximizing the survey return rate.
Review of the Literature
Interactions between a learner and other learners have been viewed for some time as im-
SRUWDQWWREXLOGLQJ6R&:ROFRWW$UHYLHZRIWKHOLWHUDWXUHUHVXOWHGLQWKHLGHQWL¿FD-
tion of nine learner–learner interactions that had two or more research studies supporting 
their contribution to sense of community. This section discusses the empirical support for 
these interactions.
Opportunities to Learn about Other Students
The ability to share background information and learn about fellow students is frequently 
cited in the literature as critical to building SoC in online learning. Establishing common-
alities with classmates served to promote online community in Gallagher-Lepak et al.’s 
VWXG\,QIRFXVJURXSVWKHVHXQGHUJUDGXDWHVWXGHQWVIUHTXHQWO\GLVFXVVHGLGHQWL¿-
cation of shared interests and experiences as pivotal in developing community. 
In a qualitative study, Stallings and Koellner-Clark (2003) examined a number of teaching 
strategies in a collaborative online classroom using multiple technology formats. They dis-
cussed the importance of highly interactive introductions that allow students to get to know 
one another, and recommended the use of initial face-to-face sessions to facilitate this in-
teraction. Stepich and Ertmer (2003) found that having students post individual introduc-
WLRQVKHOSHGWKHPWR¿QGDUHDVRIFRPPRQLQWHUHVWDQGEDFNJURXQGZKLFKIDFLOLWDWHGD
sense of belonging. 
In a mixed methods study, Liu et al. (2007) found a moderately positive relationship be-
tween SoC and social presence in online graduate students. One of the four survey items 
measuring social presence dealt with familiarity with other students. 
Ice-Breaker Activities 
Interactive game-like activities can lead students to develop a greater sense of community. 
McElrath and McDowell (2008) called for online instructors to involve students in inter-
active, game-like activities, which lead students to engage with and accept one another, 
DQGWREHDFFHSWHGE\WKHRQOLQHFRPPXQLW\6WHSLFKDQG(UWPHUVSHFL¿FDOO\DVNHG
students to make connections online with two or more classmates and engage in conversa-
tion about common interests, and reported that this activity helped students build a mutual 
sense of belonging to the learning community.
Online Discussions
Online students develop community, construct understanding, and question and clarify 
content through discussion with other learners. In a constructivist approach, the instructor 
takes part in these discussions but acts as a facilitator who guides the dialogue, rather than 
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FRQWUROOLQJLW1LFKROVRQ2QOLQHOHDUQLQJEHQH¿WVIURPDEDODQFHRIZKROHFODVVDQG
smaller group discussions (Rovai, 2004). Whole-class discussions are commonly suggested 
as a means for developing a sense of classroom community (Liu et al., 2007). Adult stu-
GHQWVLQDJUDGXDWHFRXUVHLQGLFDWHGWKDWDV\QFKURQRXVFODVVGLVFXVVLRQVZHUHDVLJQL¿FDQW
FRQWULEXWRUWRWKHLU6R&5RYDL7KHVHVWXGHQWVIHOWWKH\EHQH¿WHGIURPWKHLUFODVV-
mates’ experiences through threaded discussions. The presence of both novice and veteran 
students in one class can add an element of interdependence among students as they work 
to construct meaning together (Brown, 2001; Stepich & Ertmer, 2003). Ke (2010) reports 
WKDWVWXGHQWVPD\DSSURDFKHQIRUFHGRQOLQHGLVFXVVLRQVLQDVXSHU¿FLDOPDQQHUDQGWKDW
without appropriate guidance, asynchronous discussions can become grade-driven rather 
than an exercise in group knowledge construction. 
In addition to asynchronous discussion, Rogers, Graham, Rasmussen, Campbell, and Ure 
(2003) found in their case study involving 19 students in a distance course that both stu-
dents and instructors valued two-way synchronous discussion for the purpose of asking 
and answering questions.
Small Group Discussions 
Wolcott (1996) promotes learner-centered activities in online learning, including small 
group interactions such as discussions, study groups, and cross-group communication to 
decrease student isolation and enhance communication. Students involved in group dis-
cussions are able to work toward academic goals together and to assist and support one 
another as they become active learners (Aviv, 2000). 
Social Communication 
Nicholson (2005) posits that the social component of a typical face-to-face class needs to be 
purposefully facilitated in online learning in order to support the social growth of students. 
5RYDLFRQGXFWHGDFDVHVWXG\GXULQJD¿YHZHHNJUDGXDWHOHYHORQOLQHFRXUVH+H
found that students made use of a social communication forum to pursue connections with 
one another and to share information and support. 
In Liu et al.’s (2007) mixed methods study, interview results indicated that opportunities 
for social interaction boosted interpersonal relationships and supported positive commu-
nications among students. Graduate students in an online instructional design course used 
an asynchronous social discussion area to express support and encouragement for other 
students, to discuss similarities, and to share the challenges they faced (Stepich & Ertmer, 
2003). While some students in Conrad’s (2002) interpretive study of adult learners ex-
pressed appreciation for the opportunity to communicate socially, others said there was a 
limit to how much time they were willing to spend reading social comments. Participants 
in Gallagher-Lepak et al.’s (2009) study reported that informal conversations helped them 
build friendships and camaraderie. They found this communication outside the boundaries 
of the academic requirements to be important for establishing social bonds and facilitating 
learning.
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Collaborative Group Projects
The importance of collaborative group work in building an online sense of community is 
well established in the literature. Small group activities are positively correlated with SoC 
(Rovai, 2002a). Rovai (2004) states that small group activities in online learning are con-
sistent with constructivist approaches, and can lead to the development of trust and posi-
tive relationships between classmates. Studies have found that students believed collab-
orative work in their online courses was instrumental in the development of community 
(Baturay & Bay, 2010; Conrad, 2005; Gallagher-Lepak et al., 2009). Small group work also 
has shown a positive effect on learning (Cameron, Morgan, Williams, & Kostelecky, 2009; 
Liu et al., 2007). 
The idea that an online class community develops primarily among members of small 
groups rather than across the entire class also has been supported in the literature. Liu 
et al. (2007) reported that students in an online MBA program formed a community with 
their group members, but felt little community across the entire class due to limited whole-
class interaction.
Peer Teaching
In an educational technology online course, graduate students expressed the importance 
of gaining experience in group leadership (Wegerif, 1998). The authors postulated that the 
VWXGHQWV GHVLUHG LQFUHDVHG FRQWURO RYHU WKHLU RQOLQH OHDUQLQJ H[SHULHQFH DQG EHQH¿WHG
from the opportunity to contribute to its structure. 
First-year undergraduates reported satisfaction with peer teaching activities in a blend-
ed learning environment that included face-to-face sessions and online activities (Leese, 
2009). Students in small groups worked collaboratively to prepare presentations that they 
ZRXOG SHHUWHDFK GXULQJ WKH QH[W VHVVLRQ 6WXGHQWV GHYHORSHG LQFUHDVHG FRQ¿GHQFH LQ
ZRUNLQJWRJHWKHUSUHVHQWLQJWRSHHUVDQGUHVROYLQJFRQÀLFWV
Exchanging Resources
Stepich and Ertmer (2003) suggest that when students share resources with one another, 
they become more responsible for their own learning, their participation is enhanced, and 
relationships among members of the learning community are strengthened. Participants in 
Stepich and Ertmer’s study found that the instructor was not the only source of informa-
tion, and they built a shared knowledge base by contributing information sources, tech-
niques, and tools. 
In discussing the development of online community in interviews over one year, partici-
pating graduate students indicated the importance of providing one another with multiple 
resources (Haythornthwaite, Kazmer, Robins, & Shoemaker, 2006). These participants 
SRLQWHGRXWWKDWWKHÀRZRILQIRUPDWLRQZDVUHFLSURFDODQGKHOSHGWREXLOGVWURQJWLHV
Sharing Personal Experiences
Graduate level nursing students in an online course reported that they had the opportunity 
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to learn from one another’s clinical experiences (Ali, Hodson-Carlton, & Ryan, 2004). They 
indicated that they valued other students’ contributions in this area. 
Baab’s (2004) mixed methods study found that students receiving the highest classroom 
community scores reported they shared personal experiences in the context of class discus-
sions and assignments. Participants reported that sharing their experiences enhanced their 
learning and helped them make connections to the outside world.
Face-to-Face Meetings
Haythornthwaite et al. (2006) suggest that face-to-face meetings are important for estab-
lishing initial bonding between distance students. Participants in Haythornthwaite et al.’s 
(2006) qualitative study indicated that while some considered live meetings to be an incon-
venience, others found the initial face-to-face experience was an important way to unite, 
establish a shared history, and develop bonds of friendship. Stallings and Koellner-Clark 
(2003) found that using face-to-face meeting time for highly interactive activities resulted 
in a stronger classroom community. Students reported that the connections forged in the 
face-to-face sessions were important for the success of the online components of the class. 
Conrad (2005) indicated that graduate students in her qualitative study reported that face-
to-face meetings facilitated communication in online components of the course. Students 
who took advantage of an in-person site visit for a course in Conrad’s (2002) study indi-
cated it allowed them to create a special bond with one another. They reported feeling little 
kinship with the online students who had not attended the site visit.
Research Question
The research question that guided the study was, What learner–learner interactions in on-
line learning are most predictive of sense of community?
Method
For this non-experimental, quantitative, descriptive study, all faculty teaching online 
graduate courses at a South Central U.S. regional comprehensive university during the fall 
2011 semester were contacted for permission to survey their students. No limitations were 
placed with regard to college or department, and faculty members represented a broad 
range of disciplines. Of the 150 instructors who were contacted, 110 gave permission to 
survey their students.
Student participants were over the age of 18 years and were taking graduate web courses 
during the fall 2011 semester. The researchers obtained permission to survey 1,589 unique 
students representing 2,189 enrollments.
Surveys were sent to 1,589 students through electronic mail. Students received a descrip-
tion of the study, a consent form, a brief demographic questionnaire, the Classroom Com-
munity Scale (Rovai, 2002b), and the interaction survey. After two follow-up reminders 
were sent, students completed 381 usable surveys, giving a response rate of 24%. There 
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were 28SDUWLDOO\FRPSOHWHGVXUYH\VWKDWKDGLQVXI¿FLHQWGDWDIRULQFOXVLRQLQWKHDQDO\-
ses. Descriptive statistics were calculated to describe the study sample and population (see 
Table 1).
Table 1
Descriptive Statistics for the Sample and Population
 
Mean    SD % Min.
      
Max. N
Sample
            
381
Gender   375
Male   21.6%    81
Female   78.4%   294
Age 32.77 9.01 19 63   376
Number of previous online classes 7.58 6.64 0 35   377
Number of face-to-face classes .57 2.03 0 16   365
Employment status   378
Full-time   61.2% 233
Part time   24.9% 95
Not employed   13.1% 50
Population      3266
Gender 3257
Male   26.1% 850
Female   73.9% 2407
 Age 32.22 8.36  20 71 3266
Measures
The Classroom Community Scale (Rovai, 2002b) was used to measure sense of community. 
7KLVVFDOHLVFRPSULVHGRI/LNHUWLWHPVWKDWUHÀHFWFRQQHFWHGQHVVDQGSHUFHLYHGOHDUQ-
ing in the course. Face validity and construct validity have been established (Rovai, 2002b; 
Rovai & Baker, 2005). Internal consistency of the scale items of the CCS have been estab-
lished in the literature for a number of university undergraduate and graduate populations. 
Cronbach’s Į is consistently excellent for this instrument, ranging from .88 to .93 for the 
overall scale, which indicates evidence of strong reliability (Dawson, 2006; Ritter, Polnick, 
Fink, & Oescher, 2010; Rovai & Baker, 2005; Shea et al., 2006).
Interaction type and frequency were measured using a 32-item Qualtrics survey developed 
E\WKHDXWKRUVHH$SSHQGL[$QH[WHQVLYHUHYLHZRIWKHOLWHUDWXUHUHVXOWHGLQWKHLGHQWL¿-
cation of nine learner–learner interactions (Table 2) which had two or more research stud-
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ies supporting their contribution to sense of community. Survey questions were formulated 
to elicit the students’ perceptions of the frequency with which each interaction occurred 
in their course and the importance of that interaction to their development of community. 
Face and content validity were determined through a review by a panel of experts and a 
focus group. A reliability analysis was conducted to determine the internal consistency of 
the interaction scale. 
Variables
SoC (the dependent variable) was operationalized as the overall score on the Classroom 
Community Scale (Rovai, 2002b). Frequency of learner–learner interaction was operation-
alized as participant scores on a 5-point Likert scale, with responses ranging from 1 (Never) 
to 5 (Very Often). Importance was measured by participant scores on a 5-point Likert scale, 
with responses ranging from 1 (Not at All) to 5 (Very).
Data Analysis
Data were entered into SPSS 19.0, with CCS total score as the dependent variable, and in-
teraction items as the independent variables. CCS items that were negatively worded were 
reverse coded so that a high score indicated a high level of community for all items. The 
CCS total score was calculated by summing CCS responses for each participant. Multicol-
linearity diagnostics were conducted, followed by a stepwise linear regression analysis to 
investigate the amount of variance explained by each type of learner to learner interaction. 
Demographic variables were entered into the regression model to determine their effect on 
SoC. 
5HVXOWVZHUHDOVR LQWHUSUHWHGXVLQJDPDWUL[ WKDW LGHQWL¿HGKLJKDQG ORZ IUHTXHQF\DQG
high and low perceived importance of learner–learner interactions. This matrix analysis 
was used to identify the interaction types that could be categorized as low-frequency, high 
importance items, and high-frequency, high importance items. The items so categorized 
are expected to be the interaction types that offer the most yield to an instructor in online 
course design.  
Chi-square analyses were conducted to examine the relationship between the frequency 
and importance of each interaction. Due to the low count in some cells, responses were re-
coded to collapse data into three categories for each variable. Frequency data from the chi-
square analysis were then used to calculate ratios, which placed each type of interaction in 
a quadrant of an importance-to-frequency scatterplot, with each interaction representing 
either low importance/low frequency, low importance/high frequency, high importance/
ORZIUHTXHQF\RUKLJKLPSRUWDQFHKLJKIUHTXHQF\VHH)LJXUH/RZYDOXHVZHUHGH¿QHG
DVOHVVWKDQDQGKLJKYDOXHVZHUHGH¿QHGDVPRUHWKDQRUHTXDOWR
Results
A reliability analysis revealed a &URQEDFK¶VĮRI.928 for the CCS scale, indicating the scale 
KDV H[FHOOHQW UHOLDELOLW\ 7KH &URQEDFK¶V Į ZDV  IRU WKH OHDUQHU±OHDUQHU IUHTXHQF\
items, and .909 for the learner–learner importance items of the interaction scale, indicat-
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ing good reliability. 
Research Question Results
All interaction items were fairly to moderately correlated, with higher CCS total scores (see Table 2). Multi-
collinearity diagnostics indicated no cause for concern, using a cutoff value of 5. No VIF values for indepen-
dent or demographic variables exceeded 1.882.
Table 2 
Correlations Between CCS Total Score and L–L Frequency Items
 
CCS 
total
1 2 3 4 5 6 7 8
LLF_1 Introductions .595*
LLF_2 Ice-breakers .495* .651*
LLF_3 Online discussions (entire 
class)
.408* .373* .314*
LLF_4 Online discussions (small 
group)
.404* .465* .382* .375*
LLF_5 Social communication .446* .531* .537* .363* .410*
LLF_6 Collaborative group projects .481* .474* .524* .307* .388* .500*
LLF_7 Peer teaching .400* .463* .504* .280* .411* .435* .583*
LLF_8 Exchanging resources .522* .582* .472* .392* .446* .454* .481* .530*
LLF_9 Contributing personal expe-
riences
.520* .590* .433* .410* .460* .356* .412* .428* .582*
Note. * indicates p < .05.  LLF = learner–learner frequency
    
)RUOHDUQHU±OHDUQHULQWHUDFWLRQVWKHUHJUHVVLRQPRGHOZDVVLJQL¿FDQWF = 62.861, p < .05), with the adjust-
ed R2YDOXHLQGLFDWLQJWKDWRIWKHYDULDQFHLVH[SODLQHGE\WKH¿YHSUHGLFWRUYDULDEOHVintroductions, col-
laborative group projects, contributing personal experiences, entire class online discussions, and exchanging 
UHVRXUFHVVHH7DEOH7KHRWKHULWHPVZHUHH[FOXGHGIURPWKHPRGHOGXHWRWKHLUQRQVLJQL¿FDQWLPSDFWRQ
SoC. 
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Table 3 
6LJQL¿FDQFH RI WKH 5HJUHVVLRQ 0RGHO DQG 5HJUHVVLRQ &RHI¿FLHQWV IRU 6LJQL¿FDQW 3UHGLFWRUV LQ
/HDUQHU±/HDUQHU0RGHO
Model F R2 Adjusted R2 ǃ t Sig.
L–L model 62.861 0.46 0.453
    LLF_1: Introductions 0.307 5.847 0.000
    LLF_6: Collaborative group project 0.177 3.882 0.000
    LLF_9: Contribute personal experi-
ences 
0.138 2.655 0.008
    LLF_3: Entire class online discussions 0.133 3.080 0.002
    LLF_8: Exchange resources    0.126 2.396 0.017
Note. LLF = learner–learner frequency
The authors conducted an analysis of the demographic variables, number of previous online 
courses, number of face-to-face class meetings, gender, age, and employment status—with 
SoC as the dependent variable. The variable number of previous online courses, as a mea-
VXUHRIH[SHULHQFHZLWKRQOLQHOHDUQLQJKDGDVLJQL¿FDQWHIIHFWRQ6R&p < .05). Employ-
PHQWVWDWXVQXPEHURIIDFHWRIDFHFODVVPHHWLQJVJHQGHUDQGDJHKDGDQRQVLJQL¿FDQW
effect on SoC. It should be noted that the sample was homogeneous with regard to the num-
ber of reported face-to-face meetings. Fully 80% of participants (295 out of 365) reported 
QRIDFHWRIDFHPHHWLQJVLQWKHLUFODVV6XFKDKRPRJHQHRXVVDPSOHPD\EHLQVXI¿FLHQWIRU
this demographic variable to be a valid representation of the effect of face-to-face meetings.
Chi-square results showed that for each type of learner–learner interaction, frequency was 
VLJQL¿FDQWO\UHODWHGWRLPSRUWDQFH)RUDOOW\SHVRILQWHUDFWLRQWKHUHODWLRQVKLSZDVSRVLWLYH
in direction. As shown in Figure 1, Item 8 (exchanging resources) was a high importance/
low frequency item for learner–learner interaction. This item occurred infrequently among 
students, but was considered highly important for building SoC. Items 4 (small group dis-
cussions), 9 (contributing personal experiences), and 3 (entire class discussions) were high 
importance/high frequency items.
High Importance/ Low FrequencyLow Importance/ Low Frequency
Low Importance/High Frequency
3
9 482 5 7 16
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Figure 1. Importance-to-frequency ratios for learner–learner interaction items. In this 
matrix analysis, four quadrants of low and high frequency and low and high importance 
are delineated by horizontal and vertical black lines along the 1.0 value markers. Points 
are ratios of frequency to importance for each interaction item: (1) introductions, (2) ice-
breakers, (3) entire class discussions, (4) small group discussions, (5) social communica-
tion, (6) collaborative group projects, (7) peer teaching, (8) exchanging resources, and (9) 
contributing personal experiences.
Discussion
The results of this study revealed that interactions are correlated with sense of community 
DQGLGHQWL¿HGDQXPEHURILQWHUDFWLRQVWKDWFRQWULEXWHWR6R&
Learner–Learner Interactions
Interactions between learners which emerged as contributing the most to sense of com-
munity, in decreasing order of contribution, were (a) introductions, (b) collaborative group 
projects, (c) contributing personal experiences, (d) entire class online discussions, and (e) 
exchanging resources. 
7KHVHUHVXOWVVXSSRUWWKH¿QGLQJVRI*DOODJKHU/HSDNHWDODQG6WHSLFKDQG(UWPHU
(2003) that indicate that introductions at the beginning of an online class allow students 
to establish commonalities upon which they can build throughout the semester. Introduc-
tions may allow students to get off to an early start with online community-building, which 
allows them more time to develop a rich sense of community.
The emergence of collaborative group projects as a contributor to SoC supports the exten-
Sense of Community in Graduate Online Education: Contribution of Learner to Learner Interaction
Shackelford and Maxwell
Vol 13 | No 4   Research Articles  October 2012 240
sive literature that promotes getting students to work as a team on shared projects to bring 
them together (Baturay & Bay, 2010; Conrad, 2005; Gallagher-Lepak et al., 2009; Rovai, 
2002a; Rovai, 2004).
Contributing personal experiences explained almost 14% of the variance in SoC. While this 
type of interaction has not received much attention in the online learning literature (Ali et 
al., 2004; Wolcott, 1996; and Baab, 2004), it is apparent that giving students an opportu-
nity to express how class content relates to their life or professional experience is important 
in terms of building connectedness and shared learning.
Academic discussion involving the entire class is an intuitive contributor to community. It 
LVLQWKLVYHQXHWKDWVWXGHQWVTXHVWLRQFRQWHQWVHHNFODUL¿FDWLRQEXLOGWKHLUXQGHUVWDQGLQJ
and begin to form an impression of their peers in the class (Liu et al., 2007; Rovai, 2001).
Finally, exchanging resources emerged as a contributor to SoC, supporting Stepich and 
Ertmer (2003) and Haythornthwaite et al. (2006), who promoted the idea that when stu-
dents share information, documents, and techniques, they become more responsible for 
WKHLURZQOHDUQLQJDQG¿QGWKH\KDYHUHVRXUFHVEH\RQGWKHLQVWUXFWRUXSRQZKRPWKH\FDQ
depend. They learn they have peers with whom they can enter into a mutually supportive 
relationship as they struggle to learn and manage their responsibilities.
Contribution of Demographic Characteristics to Interaction
Only the number of previous online courses emerged as a contributor to SoC. This result 
supports the work of Brown (2001), Gallagher-Lepak et al. (2009), Lear (2007), and Rovai 
(2001). Veteran distance learners, no longer burdened with the double task of learning con-
tent and technology, tend to interact and work toward building community with their peers 
more than novice online learners. They have learned through experience that community 
can be established in an online course, and they begin early in the semester to make the 
contacts that will support their connectedness and learning. Age, gender, and employment 
status did not appear to contribute to SoC in this sample, as would be expected based on 
¿QGLQJVLQVWXGLHVE\([WHUHWDODQG*DOODJKHU/HSDNHWDO
High-Yield Interactions
The interaction type that offers the highest payoff for the instructor in terms of balance be-
WZHHQHIIRUWDQGEHQH¿WLVH[FKDQJLQJUHVRXUFHVLWRIIHUHGWKHKLJKHVW\LHOG:KLOHIRXURI
the nine learner–learner interaction types were viewed by students as highly important in 
building SoC (small group discussions, entire class discussions, the opportunity to contrib-
ute personal experiences, and exchanging resources with peers), only exchanging resources 
was viewed as highly important, even though it did not occur often. This indicates that this 
interaction appears to offer the greatest yield to the busy instructor who seeks to facilitate 
community.
Limitations
The limitations of this study were related to the nature of data collection and generalizabil-
ity. The surveys measured the perception of human interaction events, and there is always 
room for interpretation of social constructs of this kind. Due to the timing of the data col-
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lection, which took place three weeks before the end of the semester, some interaction types 
might have been underrepresented. 
The sample was drawn from one university, so results may not apply to students at other 
universities. The low response rate to the survey further limits generalizability. 
Future Research
Future studies on this topic could collect data at the end of the semester to provide better 
representation of interaction types that tend to occur late in the semester. An investiga-
tion of the interactions valued by students in cohort models would be of interest. Sampling 
across multiple universities would provide a more diverse population. Further research 
might also use qualitative methods to shed light on the reasons why some interaction types 
emerge as low or high importance. 
Implications
An instructor who wants to facilitate SoC can build learner–learner interaction into online 
courses in a number of ways. He or she should provide an opportunity for students to get to 
know one another early in the semester. This enables students to establish commonalities 
and connections that increase their comfort with contacting one another. These contacts 
encourage further interaction throughout the semester, leading to an increased SoC.
Use of collaborative group projects can encourage students to work as a team. The instruc-
WRUKRZHYHUPXVWSURYLGHVXI¿FLHQWGLUHFWLRQDQGVXSSRUWWRLPSURYHWKHFKDQFHVWKDWWKLV
teamwork will be positive and contribute to sense of community.
It is important to allow students the opportunity to contribute brief stories about their own 
experiences during either asynchronous threaded discussions or synchronous discussions. 
Not all students will want or need to contribute, but the chance to connect personally to 
DFDGHPLFFRQWHQWZLOOEHQH¿WWKRVHZKRGRSDUWLFLSDWH
Requiring class discussions on academic topics encourages students to negotiate meaning 
and to learn from one another. These discussions can be synchronous or asynchronous.
7KHLQVWUXFWRUVKRXOGWDONZLWKVWXGHQWVHDUO\LQWKHVHPHVWHUDERXWWKHEHQH¿WVRIVKDULQJ
learning resources with one another. Experienced online learners can support novice learn-
ers, and students with expertise or skills in a particular professional area can contribute to 
the success of peers in the class by sharing resources such as documents, research articles, 
formatting tips, or links to topics of academic interest. Social media can be suggested as a 
means of sharing resources.
The message of this study is that in this age of dazzling technology, there is still no sub-
stitute for interaction, and there must be opportunities for students to interact in mul-
tiple ways with their peers in an online environment. An instructor who desires to retain 
students through facilitating SoC has many tools for building interaction into an online 
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course. Through purposeful use of activities that incorporate interaction among students, 
the instructor can create a welcoming and accepting online course in which students have 
a sense of belonging and trust.
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Appendix: Interaction Scale
Directions: The following statements relate to interactions between you and other stu-
dents in your class. Please indicate how often these interactions happened in this class.
FREQUENCY: In this class, how often did you:
have the opportunity to get to know 
classmates by sharing information 
about yourselves?
Never Rarely Occasionally Often Very often
participate in an activity (such as a 
game or ice breaker) to get to know 
classmates?
Never Rarely Occasionally Often Very often
take part in online discussions with the 
entire class?
Never Rarely Occasionally Often Very often
take part in small group discussions 
online?
Never Rarely Occasionally Often Very often
communicate with other students 
about non-academic topics (such as an 
open discussion board, Water Cooler 
forum, etc.)?
Never Rarely Occasionally Often Very often
work with a group of classmates on a 
collaborative project?
Never Rarely Occasionally Often Very often
take part in peer teaching (such as giv-
ing presentations or leading discus-
sions)?
Never Rarely Occasionally Often Very often
exchange resources (such as links or 
documents) and information with 
classmates?
Never Rarely Occasionally Often Very often
contribute personal experiences as 
they relate to course content?
Never Rarely Occasionally Often Very often
IMPORTANCE: How important were each of these interactions in contributing to your 
sense of community in this course?
have the opportunity to get to know 
classmates by sharing information 
about yourselves?
Not at all Slightly Fairly Quite Very
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participate in an activity (such as a 
game or ice breaker) to get to know 
classmates?
Not at all Slightly Fairly Quite Very
take part in online discussions 
with the entire class?
Not at all Slightly Fairly Quite Very
take part in small group discus-
sions online?
Not at all Slightly Fairly Quite Very
communicate with other students 
about non-academic topics (such 
as an open discussion board, Wa-
ter Cooler forum, etc.)?
Not at all Slightly Fairly Quite Very
work with a group of classmates on 
a collaborative project?
Not at all Slightly Fairly Quite Very
take part in peer teaching (such 
as giving presentations or leading 
discussions)?
Not at all Slightly Fairly Quite Very
exchange resources (such as links 
or documents) and information 
with classmates?
Not at all Slightly Fairly Quite Very
contribute personal experiences as 
they relate to course content?
Not at all Slightly Fairly Quite Very
Demographic Questions
Approximately how many online courses have you taken prior to this course?
Pull-down menu (0–50)
Did your entire class meet in person in a physical classroom at least once during the semes-
ter?
Yes No
What is your employment status?
Employed full time     Employed part time      Not currently employed
What is your gender?
Male Female
What is your age?
Pull-down menu (18–99)
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